The Rosco system was used to identify previously confirmed isolates of the seven currently recognised species of Listeria. These included reference cultures and recent isolates from clinical material, food products and environmental sources. The system identified all correctly. Results were obtained after 4 h if heavy inocula, as suggested by the manufacturers, were used. The method may be used to aid identification of isolates of Listeria from clinical and non-clinical specimens and would be of particular value in laboratories examining small numbers of isolates relatively infrequently. Essential tests not included in the system are /?haemolysis on sheep-blood agar and the CAMP test.
Introduction
Human listeriosis, with few exceptions, is caused by Listeria monocytogenes, a gram-positive aerobic and facultatively anaerobic bacillus. Microbiological and epidemiological evidence from sporadic'? and epidemic3 cases of listeriosis has implicated various foodstuffs as the source of the organism. Contaminated food products are now regarded as the primary means of transmission of L. mono~ytogenes.~ These findings have led to extensive investigations into the prevalence of L. monocytogenes and other species of Listeria in food. Products which may contain these organisms include dairy and meat products, chicken, seafood, vegetables4 and pre-cooked, chilled meals.' Listeria spp. are widely distributed in the environment and, with improvements in isolation techniques, clinical laboratories are faced with the task of examining food samples as suspected sources of infection when clinical cases have been diagnosed. Speed is crucial in the investigation of any presumed food-borne infection ; therefore, a simple, robust method that will speciate Listeria rapidly and accurately is needed.
The identification of presumptive Listeria spp. relies heavily on the results of carbohydrate fermentation tests. Traditionally these tests may require up to 7 days to obtain results.6 Other, more rapid, methods do not identify L. monocytogenes accurately' or are more suitable for large numbers of isolates.* We have evaluated the ability of the Rosco system (Rosco Diagnostica, Taastrup, Denmark) for determining carbohydrate fermentation reactions of fastidious organisms to identify isolates of Listeria to species level. This system detects pre-formed enzymes and, 
Materials and methods

Strains
One hundred and fifty-five isolates of Listeria spp. were examined; 71 were supplied by others and 84 were from our own laboratory (tables I and 11). Cultures were maintained on blood agar or tryptose phosphate agar slopes at 4°C. All were also identified and speciated by the procedures described by McLauchh6
Iden tgca tion
Cultures were incubated for 18-24 h in air at 37°C on 5% horse-blood agar and the presence of /?haemolysis was noted. A heavy suspension of growthcorresponding to MacFarland's standard 8 : number of cells c. 2 x 10g/ml-was made in sterile saline and 0.25-ml samples were dispensed into six 100 x 10 mm tubes. Trehalose, salicin, mannitol, rhamnose, xylose and a-methyl mannosidase tablets (Rosco) were then added and each tube was briefly agitated on a vortex mixer.
After incubation at 37"C, tests for the fermentation of trehalose, salicin, mannitol, rhamnose and xylose were considered to be positive if a yellow-orange (4 h) or yellow (24 h) colour was observed. Tests were 
Results and discussion
With heavy inocula, all tests could be read after incubation for 4 h. The manufacturers suggest that lighter inocula-McFarland's standard 2 : number of cells c. 6 x 10S/ml-may be used. We found that when this low density of inoculum was used the results were difficult to interpret after incubation for 4 h and tests for a-mannosidase activity and rhamnose fermentation gave false-negative results. With both inocula, results of all tests were unequivocal after incubation for 24 h. The results obtained with all isolates were in complete accordance with those obtained by conventional tests (table 111) . It should be noted that L. monocytogenes and L. innocua yielded identical results in the system and that these organisms should be distinguished by the presence or absence of haemolysis on sheep-blood agar and the results of the CAMP test with StaphyZococcus aureus. ? Data from references 9, 10, 12.
$ L. monocytogenes and L. innocua gave identical results. These species are distinguished by fl-haemolysis on blood agar and a positive CAMP test with S. aureus for L. monocytogenes.
system (API, La Balme des Grottes, France) for the rapid identification of isolates of Listeria from human clinical material. This system is intended for the identification of streptococci and does not include tests for xylose and rhamnose fermentation or amethyl-D-mannosidase activity; therefore, it is not possible to identify L. monocytogenes conclusively with the API STREP system. These authors also suggested that the fermentation of ribose was a useful character for differentiating L. ivanovii from L. rnonocytogenes, but c. 10% of L. monocytogenes isolates also ferment this carbohydrate.' Thus, identification of Listeria spp. on the basis of ribose fermentation is inconclu-Rocourt and Catimel reported that the API 50CH system was successful for the speciation of Listeria.' This system is relatively expensive, and employs a large number of substrates, many of which are not relevant to the identification of Listeria spp. Furthermore, it does not lend itself to the examination of large numbers of isolates. The Mast ID system (Mast Laboratories, Bootle, Merseyside) employs a multipoint inoculation method and can be used to determine carbohydrate fermentation, aesculin hydrolysis and acetoin production.8 Although this system permits the examination of large numbers of strains, it requires incubation for 18-24 h and the preparation of individual agar plates for each test. If the maximum 21 isolates per plate are examined, then the cost per isolate is the lowest of all the commercial Listeria speciation systems which are at present available and
